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VETERINARY CONGRESSES IN ENGLAND 
AND AMERICA. 


In view of the fact that the next meeting of the International 
Veterinary Congress (which takes place in 1934) is to be held in Phila- 
delphia, it is worth while to note that at the September meeting of 
the American Veterinary Association, held at Kansas City, some 
1,450 veterinarians attended, so that one can gain some idea of the 
welcome which will be accorded by the A.V.M.A. in 1934 to its foreign 
colleagues. It is estimated that the number present will be at least 
between 2,000 and 3,000. One very valuable section, that of surgery, 
with practical clinical demonstrations, is always well catered for in 
all American gatherings, and on this recent occasion at Kansas City, 
no less than six sections of surgical demonstrations were provided. 


We in England might take a leaf out of the American book in this 
respect ; for this particular section, which always proves such an 
attraction to the general practitioner, was conspicuous both in London 
and Norwich by its absence. It is hoped that this omission will be 
remedied at the forthcoming Folkestone gathering. 


The next meeting of the American Veterinary Congress is to 
be held at Atlanta, Georgia, and the newly-elected President is 
Dr. R. R. Dykstra, of Manhattan, Kansas State. 
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STORES OF BLOOD. c 
By J. BARCROFT, F.R.S. 

Professor of Physiology in the University of Cambridge. a 
(Concluded from our last issue) t] 
The Mechanism of Blood Storage. a 
THE fact that I have hitherto given no definition of a store; will ° = 
not have been lost upon the discerning reader. Clearly this issue " 
cannot be postponed indefinitely, but before embarking on such a e 
definition, let me make at least one comment on the facts which I 
have put forward about the skin. In the cyanosis, to which attention _ 
was directed by Wollheim, the blood lodged in the subpapillary , 
plexus is performing no function ; in the flushing of the skin which ” 

takes place in warm climates, quite the reverse is the case. The 
skin is acting as an organ, not as a store, it is charged with blood oa 
because a rapid flow of blood is incidental to a great loss of heat. giv 
Blood is clearly not being stored in the skin, it is being used. Any _ 
definition of a store must recognise the distinction. Subject to the of 
fact that the blood is not in the organ because it is being used there, . 
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we may regard a store or depét as an organ which can, and at times repre 
does, contain a large quantity of blood capable of being diverted for plexu 
use elsewhere. This is perhaps the broadest definition which can be ]} does 
given. It pays no heed to mechanism. There are many possible betwe 
mechanisms which it would include. It is possible to conceive such less t 

arrangements as are illustrated in Fig. 10. 
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In the first case the condition of the blood in the store is static, 
as the avenues of entrance and of exit are the same, therefore the blood 
in the store cannot be flowing. In Case III, the blood must be flowing, 
it cannot be stagnant. Case II is intermediate, and according to 
circumstances, the blood may either be flowing or not. 


These considerations would influence the length of time which 
an individual corpuscle spent in the store. In Case I, or even Case II, 
the corpuscle might be there almost indefinitely. In Case III, if the 
filling of the skin were due to relaxation of the vessel wall on the 
arterial side and also on the venous, the corpuscle might go through 
the system more rapidly even when the store was engorged with blood 
than when it was empty. It therefore becomes of interest to study 
the length of time taken by blood to pass through any particular store. 
In the case of the spleen the evidence goes to show that blood may 
be in that organ at least half an hour. The nature of the evidence is 
as follows :— 

If carbon monoxide be given in small concentrations in the air 
breathed there is a lag of about that time in the attainment of a 
given percentage saturation of CO as between the blood in the general 
circulation and that in the spleen. The concentration in the blood 
of the spleen pulp being, of course, less than that in the general circu- 
lation. If when equilibrium has become more or less established, 
the animal be removed to CO-free air, the lag remains, but now the 
blood in the spleen is richer in CO than that in the general circulation. 


Some light may be thrown on the subject in the following way : 
The skin of the right hand is rendered “ blue ” by exposure to cold, 
that of the left hand red by immersion in hot water. It is known that 
the blood from the skin in the latter case is practically arterial blood. 
The subject then suddenly inhales about 300 c.c. of carbon monoxide, 
the left hand still being kept hot and red, the right hand cold and blue. 
From time to time a prick is given to the skin of each hand, a small 
quantity of blood extracted, and the percentage saturation of the 
blood with CO is determined by the Hartridge reversion spectroscope. 


Fig. 11 shows the results of such an experiment. It is clear that 
the blood from the cyanosed skin is a mixture, some probably coming 
from the papillary loops, and possibly some from actual small arteries. 
It does not represent the blood from the subpapillary plexus, but it 
represents a limiting condition. The blood in the subpapillary 
plexus cannot approximate more closely to the arterial blood than 
does the mixed blood from the skin. The disparity in composition 
between the arterial blood and the subpapillary blood cannot be 
less than that shown in the figure, though it may be much greater. 
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The percentage of CO hemoglobin in the arterial blood rises 
rapidly on inhalation of the gas, that in the blood from the cyanosed 
skin rises slowly. It is clear that there are moments at which ten 
minutes must have elapsed since there were corpuscles in the arterial 
blood which contained so small a percentage of carboxyhemoglobin 
as that found in the skin, and that therefore the time of sojourn of some 
of these corpuscles in the subpapillary plexus must be something 
measured in minutes rather than seconds, and even in minutes may 
run into double figures. However, the time appears to be shorter 
than in the spleen. 
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In the case of the liver, using the same sort of methods, it is not 
possible to show any lag between the composition of the liver blood 
and that of the general circulation. CO sufficient to produce a con- 
siderable concentration in the blood of the anesthetised animal is 
injected into the lungs through the trachea, and held there for a short 
time. The blood is taken for analysis (i) from the general circulation, 
say, the carotid or femoral artery ; and (ii) from a small fresh tear 
made in the surface of the liver (not a cut). In only one case out of 
many did we observe a lag, and that was in a liver which, so far from 
being used as a store, was rather particularly bloodless. The liver 
seems to be an example of Case III, Fig. 10. The mechanism 
of blood storage in, and its discharge from, the liver has been studied 
by Rein, Mautner and Pick (1915), and by Poulsson and Dale (1931). 
If one looks back at Fig. 10, it will be apparent that if in Case III 
the store is full, there are two possible ways by which it may be 
emptied. The first is vaso-constriction on the arterial side, which would 
allow the blood to drain out into the vein without being replenished, 
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the second is dilatation on the venous side, which allows the blood to 
gush out faster than it entered. The two may, of course, take place 
simultaneously. In the case of the liver, there is no doubt about the 
existence of a constrictor mechanism on the arterial side: this exists 
both on the hepatic artery and on the arteries which supply the portal 
vein. 


The knowledge of blood storage in the liver is difficult to trace 
back to a single source. The obscurity is due to the tact that it goes 
back to the war period, when persons in many countries, and even in 
laboratories in the same country, knew little of one another’s work. 


In 1915, Mautner and Pick, working on shock poisons, recognised 
a difference between herbivora and carnivora. Taking the rabbit as 
a sample of the former, they asserted that adrenaline causes a diminu- 
tion in the volume of the liver, not by active contraction of the liver 
vessels, but passively, as a secondary result of contraction of the 
vessels of the gut. In carnivora (in which term the cat was included) 
Mautner and Pick reported the existence of a sensitive nervous appara- 
tus which reacted to the presence of active proteins (as in anaphylactic 
shock) or protein breakdown products (as in peptone shock or histamine 
shock) by causing spasm of vessels in the liver. What these vessels 
were was not precisely decided, but they were regarded as either 
terminal capillaries of the portal vein, or hepatic venules or veins, 
or both. Adrenaline they regarded as also producing diminished 
flow in the way just described. 

In 1920, essentially the same views were put forward by Arey 
and Simonds (in a paper entitled “‘ The Relation of Smooth Muscles 
in the Hepatic Veins to Shock Phenomena”’) with this addition, 
namely, that they actually demonstrated that “ histological examina- 
tion of the hepatic veins in the dog reveals a relatively enormous 
amount of smooth muscle in the walls, thus demonstrating an ade- 
quate anatomical basis for impeding vascular flow should spasm 
occur. The existence of actual spasm having since been established, 
the correlation of structure and function in this case is complete.” 


It does not appear that Arey and Simonds knew of the work of 
Mautner and Pick, which, considering the times and the place of 
publication of Mautner and Pick’s work, is quite intelligible. The 
American authors seem to have made this definite advance, namely, 
that they actually saw the muscles in question, and that they eliminated 
the capillaries contraction, confining it to the veins. 

The work of all the authors so far quoted makes it clear that this 
venous musculature is not something common to the mammalia, but 
that it exists in certain forms only, of which the dog is the outstanding 
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known example. There it is not an essential element in the regulation 
of the blood flow to the heart, though it may be an important factor 
in certain forms. The results already related have been elaborated 
and consolidated both by Pick and Mautner, and by Simonds and 
Brandes (1929), but it has fallen to the lot of Dale and his colleague, 
Poulsson, to add the finishing touch to the story, namely, that 
adrenaline in physiological doses dilates the sphincter of the hepatic 
vein, thus releasing the blood. 
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The claim put forward for the skin is that in the case of cyanotic 
individuals it contains a litre of blood which, spread over two square 
metres of person, is equivalent to a Jayer on the average half a miili- 
metre thick. It 1s difficult to believe that so great an amount is 
normally stored in the skin. Let me halve that claim. And if I do 
that, I must out of all decency subtract something from the claim 
put forward by the spleen. Let us bring it to one sixth of the blood 
volume, while that of the liver comes to a fifth. We would then have: 

Blood in Store in the Liver ... 20 per cent. 
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of the total blood volume. 

It is not impossible that if all the stores are filled simultaneously 
nearly half of the blood in the body may be withdrawn from circulation. 
But we know almost nothing about whether the stores can be filled 
to their full extent simultaneously, or of the order of their filling. 
One solitary fact points a little in that direction, namely, that the 
two largest—the liver and the spleen—are both emptied by adminis- 
tration of the same substance—adrenaline. 

We seem to have drifted far into the region of speculation ; the 
immediate point, however, is substantiated, namely, that there is 
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nothing inherently absurd about the conception that a litre more of 
blood may be in circulation at one time than at another. The 
mechanism of this unloading of blood from the liver was, according 
to Rein, principally a sudden constriction of the arterioles ; in the 
language of Dale and Poulsson, a closing of the arterial sluice, so that 
the liver, turgid with blood, erupted itself into the hepatic vein without 
the replacement of the blood from the arterial end. This is not, 
however, the whole story, because several authors have shown that 
there is not only an arterial sluice, which I suppose is present in all 
mammals, but in the dog a very well-marked venous sluice, in the form 
of a sphincter round the orifices of the numerous veins which drain 
the liver. 
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SOME DEFICIENCY DISEASES. 


By OSCAR STINSON, M.R.C.V.S. 
Appleby. 
Phosphorus Deficiency. 

ALTHOUGH this condition is not generally accepted as occurring in 
Great Britain, I have come across certain areas in Westmorland 
wherein such a deficiency occurs on some farms. Normal cows in 
milk, if purchased and placed on such a farm, may develop signs of 
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phosphorus deficiency within three months. Cattle in such districts 
are usually good milkers, rather poor in condition, are small boned, 
but sell in the auction at a better price than other cows, because when 
transferred to good pasture they grow very well, and become profitable. 


Case 1.—Cow calved three months, average diet, soft water to drink, 
milking, though condition emaciated. (When a cow is ill, and milks 
out of proportion to her condition, etc., the writer almost invariably 
looks upon the trouble as a deficiency one, other classical symptoms 
being absent.) Symptoms: legs stiff, sturnum dropped and painful, 
rectum dilated for the full length of a man’s arm. Treatment: 
Advice was given to stop the milking at once ; soon the stiffness had 
practically gone, and the sternum had returned to normal. Subse- 
quently, she was fed liberally with linseed cake. Three months 
later she was in good condition and milking well. 


Case 2.—A farmer reported that a great many of his cows suffered 
during the winter time from hoven and constipation after drinking 
cold water. These cases commenced about four months after the 
owner took over the farm, which was some ten years ago. No male 
bovines, whatever their age, were affected. Heifers and cows usually 
commenced chewing stones, bones, and other abnormal things about 
six to eight weeks after calving ; occasionally, however, about two 
months before calving. Later, they suffered from emaciation, swelling 
ot joints, and the body was painful on pressure. I observed that heifer 
calves were born with small bone. Cows frequently had difficulty 
in raising their heads from the grazing position owing to pain in the 
cervical region. The farm was on a mountain side, and in a district 
where there was only six inches of soil lying on a clay foundation ; 
the water was very hard, being from limestone. Horses and sheep 
took no harm. Diagnosis: phosphorus deficiency. Treatment: 
Plenty of linseed cake (rich in phosphorus), a heavy dressing of 
super-phosphate to be used on the land. One year later all signs 
of the trouble had vanished. 

A second farm in the same district with similar trouble was visited ; 
the cattle were moved frequently to two newly purchased fields a mile 
away for a change of diet, and the trouble disappeared in six months. 


Case 3.—Symptoms: Horse ill for many weeks, anorexia, dilated 
rectum (‘‘ anal breathing ’’), only a small amount of feces was passed, 
and this hard and covered with mucus; some pain, limbs stiff. 
This animal had been fed during the winter months on small amounts 
of hay from a phosphorus-deficient district. Treatment: Good hay, 
any green food, linseed cake or meal. Recovery practically complete 
in ten days. 
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Calcium Deficiency. 

Apart from the above areas the writer has mapped out a lime-free 
area, the geology of which is rag stone. In this district are very 
common: moss staggers (lambing sickness), a mild form of milk 
fever, and tetany in mares with foals at foot. But, of course, calcium 
deficiency occurs under other well-known circumstances. 


Milk Fever (Case 1).—A very severe case of milk fever. The 
animal had been down for twenty-four hours, and inflation appeared 
to have no effect. Twelve hours later I inflated the udder moderately 
and gave simultaneously a subcutaneous injection of calcium gluconate. 
Recovery was almost immediate. 


Case 2.—Though the animal was im extremis, she responded to an 
intravenous injection of 250 c.c. of calcium rapidly. Inflation was 
not attempted. The patient was up in ten minutes. 


Tetany in a calf (Case 3).—Aged two weeks, animal down, legs 
extended, etc. Fifteen c.c. calcium gluconate given subcutaneously ; 
recovery uneventful. 


Post-Parturient Dyspepsia. 

After a thorough study of this disease, it has been found that it 
is a ketosis, primarily due to deficiency. It has also been proved by 
the writer that by milking once a day, the condition will be cured 
quickly and rationally. (Should the cow have gone completely off 
her milk, then, eight ounces of medicinal glucose in nine pints ot 
normal saline solution ought to be given subcutaneously, and if 
necessary, repeated). The case given below is not typical of post- 
parturient dyspepsia, but may be of interest to readers. 


Case :—Cow out at grass, due to calve in three weeks. The very 
dry summer of several years ago probably causing a mineral deficiency. 
Symptoms: Hind legs straight from the hip joints, constipation, 
anorexia, everted mucous membrane of the rectum _ resembling 
“piles.” Treatment: Calcium given with no immediate beneficial 
results. The urine was examined for acetone, which was found to 
be present (Rothera’s test used). One gallon of 5 per cent. solution 
of medicinal glucose in normal saline was administered subcutaneously, 
and in thirty-six hours recovery was complete. 


Grass Disease (Horses). 

Although there is no consensus of opinion as to the cause of grass 
disease, the writer holds that this complaint is primarily to be traced 
to some deficiency. This is not the place to enter into a detailed 
account of such a theory, but it is based on the fact that horses cannot 
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stand too rapid an increase of metabolism when this follows a deficiency. 
The first case, quoted below, is an example of this. This increase of 
metabolism may occur on the same pasture owing to any sudden 
changes that alter the conditions which govern the laws of growth of the 
herbage. Twenty grass-disease farms have carried out the writer’s 
theory for prevention of this disease as propounded at Edinburgh, 
i.€., to put horses out to grass only when it has been grazed hard by 
sheep immediately before the horses are to be turned out; also to 
put changes of sheep in the field whilst the horses are there. No case 
has occurred since on these farms. The second case quoted may be 
of interest to those working on this disease. Personally, I consider 
that it may be possible for the young to be born with a tendency to 
be readily affected by too quick a change in metabolism, owing to a 
basic deficiency that may never be recognised. 


Case 1.—In four years, five horses died from grass disease on the 
same farm; in each case the animal being taken ill in a fortnight 
from the time that it had been moved on to the cow pasture from 
a poor field. This cow pasture was very richly manured, not only 
with the dung of cows fed on concentrates, but also with the manure 
and cleansings of ewes which had been lambed there for a number of 
years. No case of the disease occurred elsewhere on this farm. 


Case 2.—A mare was sold in foal to another farmer: the foal, 
when two years old, died of grass disease, although no other horses, 
either before or after, have died on this farm from this complaint. 
But on the original farm, from which the dam had come, grass disease 
was a constant menace for years. 


PAIN. 


By W. P. BLOUNT, F.R.C.V.S. 
Derby. 


In the consideration of the attitude of mankind towards the 
welfare of animals, one of the primary and most important factors 
involved is that of suffering pain. The anatomical mechanism for 
sensibility to pain is complex and involved in the human species, 
but evidence exists to demonstrate clearly and definitely that there 
is a much less highly developed nervous system in the lower animals, 
particularly in the conscious brain (cerebrum), with the result that 
painful sensations are rendered less and less acute. Consequently 
those well-meaning but ill-informed critics of vivisection who base 
their arguments against the practice in the belief that all animals 
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suffer pain more or less to a similar degree, would do well to acquire 
a knowledge of some of the elementary facts concerning the physiology 
of pain. 


Comparatively few people realise that whilst a particular stimulus 
may produce in one animal a reactionary response combined with 
actual painful sensations, the same stimulus in another animal of a 
lower (evolutionary) zoological order, may produce a similar reactionary 
response free from pain. Another equally important fact, and one 
which is seldom appreciated by the lay mind, is that many of the most 
complex muscular actions in vertebrates are performed quite inde- 
pendently of the conscious brain, that is by reflex action ; and it is 
this fact which partly explains why some animals adopt attitudes and 
expressions which appear to portray pain, when in reality the whole 
experience is painless, occurring without the assistance or control of 
the cerebrum. 


Frequently one hears the expression “‘ but they must suffer pain,” 
the observer basing his opinion on what feelings he himself would 
undergo were he in the animal’s position, instead of appreciating the 
variations, both anatomical and physiological, which exist between the 
different species of animals, or between more widely separated zoo- 
logical classes. 


It is not necessarily correct to say that in all respects the nervous 
system of animals is less highly developed than that of man, because 
from the action of morphia alone we know that the spinal cord of 
the dog is more difficult to suppress than in human beings ; but in the 
study of pain it is the cerebrum which governs the question, and in 
this we have indisputable evidence that the conscious brain of man 
is very much more highly organised and developed than in any other 
animal; and, further, that animals lower in the scale of life have a 
correspondingly smaller amount of cerebral tissue, and have therefore 
less power for appreciating pain. 


Protozoa, the lowest form of animal life, possess no nerves, being 
therefore, so far as we know, devoid of sensations. IJnfusoria possess 
cilia for locomotion, but a nervous system does not exist. Starfish 
demonstrate nervous fibres, and possess a rudimentary “ brain,” 
ie. five ganglia ringed around the mouthparts, Molluscs possessing 
both cephalic and abdominal ganglia. In all Invertebrata the nervous 
system is composed of separate ganglia, which fact is of value should 
decapitation occur ; but in the Vertebrates the nervous system becomes 
dorsal instead of ventral, and is more compact and usually protected 
by bone. 
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Pain is one means for protecting the organism from excessive 
bodily harm, and originates by stimuli from one of three sources, 
i.e. (I) extero-ceptive, from the skin, cornea, etc.; (2) entero-ceptive, 
from the bowel, bladder, etc. ; (3) proprio-ceptive, from deep struc- 
tures like bone, tendon, etc. 


Nature has devised receptive ‘‘ end-organs ”’ chiefly on the exterior 
of the animal, but also internally, which cells are specially built for 
the perception of stimuli (pain, touch, heat, etc.) ; these receptors are 
termed variously Krause’s end bulbs, Pacinian corpuscles, organs of 
Golgi, free nerve endings, muscle spindles, etc. It was until recently 
believed that many sensations could be sub-divided into those which 
were crude, protopathic (wide variations of temperature), and those 
more refined or selective, epicritic (the latter developing later during 
evolutionary changes), but this distinction is now considered incorrect. 


Impulses received by extero-ceptive nerve elements pass by 
sensory nerves via the dorsal (posterior) nerve route to the spinal 
cord, and by Lissauer’s tract ascend two or three segments, where the 
first nerve unit or neuron ends. This first nerve has an interesting 
evolutionary development, for in the common earthworm (Lumbricus 
terrestris) the whole neuron (nerve cell and its processes) is situated in 
the cuticle, whereas in the higher mammalia only the terminations 
of the major process (axon) are seen in the dermis, the nerve cell 
being situated some distance away in the spinal cord. In some 
instances this may be more than three feet from the free ending of 
the axon. 

From the grey substantia Rolandi fresh nerve fibres arise which, 
crossing the spinal cord near the central canal, pass anteriorly to 
end at the optic thalamus in the brain, constituting as they progress 
the spino-thalamic tract. It is stated by Samson Wright that the 
optic thalamus is the highest sensory centre of the lower animals, and 
presumably, therefore, this is the tissue. which receives and interprets 
sensations of pain. It is known that in man and some of the higher 
mammals a third relay of nerve fibres pass from the optic thalamus 
to sensory areas in the cerebrum, and here it is generally believed 
sensory impressions are registered. The explanation of this apparent 
discrepancy lies in the fact that if haemorrhage occurs in the optic 
thalamus, sensations are lost, but this is now understood to be due to 
injury to the fibres of the internal capsule, and not to the thalamus 
itself, which fibres are relaying messages to the cerebral cortex from 
the thalamus. 


Pain impulses from deeper structures like periosteum, joint cap- 
sules, etc., are usually transmitted to the cord by motor nerves, and 
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therefore, strictly speaking, such nerves are mixed in contrast to the 
purely sensory character of cutaneous nerves. Wright states that 
40 per cent. of the fibres comprising muscle nerves are afferent in 
character, 7.e. pass their impulses towards the central nervous system. 
A peculiar phenomenon is encountered in the study of painful impulses 
originating from hollow organs like the urinary bladder, duodenum, 
etc.; it is called referred pain. Normally, such organs are devoid 
of sensory nerves, and it has been demonstrated that the intestines 
may be cut or seared with impunity, no pain being experienced. Yet 
under special circumstances, notably acute distention, painful 
sensations are recorded, but peculiarly enough they do not, 
to the recipient, appear to originate at the site of abnormality. Painful 
sensations are referred from the gall-bladder to an area between the 
shoulder blades ; in angina, the pain is felt in the left arm ; in certain 
gastric disturbances, to the xiphoid region of the sternum, and occa- 
sionally toothache reveals itself as a sensation of the scalp, and not of 
the jaws. The explanation for this transferring of the pain is still not 
completely understood, although it is possibly related to the fact that 
if abnormal impulses originate in an organ normally devoid of sensa- 
tion (pain), such impulses on reaching their particular segment of the 
cord initiate painful sensations in structures with sensory nerves which 
occupy the same posterior nerve route, 7.e. a viscero-sensory reflex. 


Wherever sensory impulses originate they pass to the cord, and 
re-grouping takes place ; those of pain and temperature immediately 
cross the spinal cord, whereas those of touch and muscle sense remain 
on the same side; later, all are interpreted by the higher nervous 
centres, notably the sensory cortex of the cerebrum for tactile localisa- 
tion and discrimination, degree of temperature variations, stereognosis, 
pain, etc. The rate of conduction in sensory nerves is about ninety 
feet per second, but this varies considerably with differences of tem- 
perature, the velocity decreasing as it is lowered. This is the reason 
why animals die relatively painlessly after “ exposure ’’ in extremely 
cold weather, the impulses of pain reaching the sensory areas in far 
fewer numbers. Similarly with an increase of temperature, the rate 
of conduction is accelerated, and here again nature is less cruel than 
sometimes appears, because the painful impulses are registered so 
rapidly that unconsciousness quickly supervenes and prolonged agonies 
are mercifully nullified. 


In the distinction between “conscious” and “ reflex "’ actions 
it is necessary to realise that the latter were initiated first, and as such 
are of primary importance. Reflex action is the main function of 
the spinal cord, which in the lower animals is so well developed that 
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it acts as a second “ brain,” co-ordinating movements and poise to 
and extraordinarily effective degree. 


One of the simplest and most primitive reflexes is that of the 
axon, initiated by an “ anti-dromic”’ impulse, which, commencing 
on the surface of the skin, passes by a sensory nerve towards the 
central nervous system, but before reaching that the impulse reverses 
its direction and runs back towards the skin, only to end at a blood 
vessel—dilating it. This shows that nerves can conduct in either 
direction afferent or efferent (like a piece of copper wire), and in this 
instance the reflex will be seen to be local and quite independent of 
the central nervous system. More complex reflexes involve the 
spinal cord, and in some animals there are special subsidiary centres 
in the cord which are activated by the autonomic nervous system, 
and function separately from the brain. They control in part the 
eye, defecation, emission of semen, etc. 


This independence of the spinal cord is more marked in animals 
than in man. The majority of spinal reflexes are co-ordinated and 
controlled by the cord itself, and do not involve the highest nervous 
centres. Even after decerebration the frog’s heart continues to beat, 
and the animal will leap normally, or withdraw its foot after the placing 
on it of an irritant substance; it will swim if placed in water, but 
these reflexes are easily disorganised by the action of strychnine. 
A decapitated water-beetle will remain motionless whilst on the 
floor, but will swim normally if placed in water. A normal frog may 
be so overstimulated during the breeding season that the exaggerated 
spinal reflexes are quite uncontrolled by the cerebrum. The in- 
ability of many people to control the feet after being “ tickled ”’ is 
another instance of the great potency of reflex action, as is also the 
increase in peristalsis following mental excitement. The cerebrum 
and optic thalamus of a dog have been removed, and the animal 
lived for eighteen months devoid of all sensation, demonstrating the 
supreme importance of reflex action. 


A familiar reflex to many readers is that of the “ knee-jerk,” 
commonly used by medical practitioners in order to reveal the efficiency 
of the spinal cord. The “ scratch ” reflex of the dog, which originated 
for the removal of foreign bodies from certain areas of the skin, may 
be stopped if the foot is pinched; it is then followed by flexion of 
the limb, which demonstrates the prepotence of one reflex over 
another. Reflex acts may be initiated and completed before the higher 
nerve centres are aware of them. Protective limb movements occur 
if the feet are tickled during sleep, yet these are performed quite 
unconsciously. 
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It is extremely difficult for anyone to gauge the mentality or 
sensibility of the lower animals, for after complete dislocation of the 
neck poultry will walk, run, or even fly for a period with reasonably 
normal precision, but all such actions are unconscious ; the loss of a 
limb to a spider, or “‘ daddylonglegs,” is comparatively painless ; 
a blue bottle may be decapitated, and yet walk normally ; its 
abdomen may also be severed, and the creature will attempt 
balance and flight. A cow one minute in the throes of milk 
fever, may the next be busily eating food, whereas in similar 
circumstances man would lie exhausted for hours afterwards. 
A cow may calve, and both cow and calf walk and eat within 
two hours, whereas the modern mother of human species usually 
lies abed seven to ten days after parturition. It is stated that 
native African women give birth in the fields, and walk home the 
same evening carrying their infants. The regulation of certain reflex 
acts by the cerebrum is seen in the young child which at first defeecates 
irregularly and without due warning, whereas by good upbringing 
and the presence of the necessary spinal tracts, the act is regulated 
via the cerebral tissues. Horses suffering from panic demonstrate 
the lack of control of the thalamus by the cerebrum (Smith). 


From the foregoing statements of fact, and various illustrations, 
it will be obvious to anyone with an unprejudiced mind that a proper 
appreciation of the nervous system in its relation to the conscious 
brain is necessary before anyone can attempt to estimate the degree 
of pain which may be experienced by an animal in given circumstances. 
In addition to which, observations on the animal’s behaviour are 
necessary. When handled, most animals attempt to escape, but this 
does not necessarily mean that they are in pain, and when once the 
primary fright has been overcome, such animals remain quiescent. 
Most animals can make some noise or otherwise voice their opinions, 
and it is remarkable how little vocal demonstration is given during 
supposedly painful moments. The pig is perhaps an exception to 
this statement, but it is well known that pigs squeal for no reason at 
all; it is one of their protective reflexes to attempt to frighten the 
invader. Usually one may assume that if an animal will eat there is 
little wrong with it, and in this criterion we have one factor of immense 
value in assessing the degree of physical pain experienced by animals. 
During what appears to be extremely painful moments, or at least 
periods immediately following acute pain in diseased or accidental 
conditions, the veterinarian cannot fail to notice how readily animals 
follow their most primitive instinct—that of feeding. Presumably 
therefore it is easily possible to misjudge their degree of suffering. 
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THE RELATIONSHIP OF PICA IN CATTLE 
TO TRYPANOSOMIASIS.* 


By WILLIAM HENDERSON, M.R.C.V.S., D.V.S.M. (Vict.) 


Director of Animal Health, Northern Nigeria. 


Pica or geophagy is the condition in which a depraved appetite 
develops, and in itself it is not a disease su? generis. It is well known 
to the Fulani cattle owners of Northern Nigeria, and they call it 
““mudu.” The condition may be present in many disorders of live- 
stock, the outstanding case being osteomalacia. Hutrya and Marek 
give the condition a special description of its own in their monumental 
“Special Pathology and Therapeutics of the Diseases of Domestic 
Animals,”’ and call it “licking sickness,’’ which well describes the 
main sign. 

The present investigation was undertaken as the first piece of 
co-operative work arising out of the formation of an Animal Health 
Committee for Nigeria. At the discussion which initiated the work, 
it was maintained that trypanosome infection was the cause of pica 
in Nigerian cattle. This seemed such an unusual view as to the 
etiology of the condition that it was decided to attack the problem 
as amongst the first on which work must be done. 


Pica as found in Nigerian Cattle. 


One of us (N. B.) submitted the following on the condition as 
seen by the veterinary officers who are working in the field amongst 
the nomadic cattle of the country: ‘“‘‘ Mudu’ is a peculiar symptom 
observed in cattle infected with trypanosomes in which the animals 
eat large quantities of earth. It has been stated that cattle show 
preference for ant-hill over ordinary earth, but this has not been my 
experience. I have seen affected cattle eating earth close to an ant- 
hill without touching the latter. In advanced cases of the disease 
the affected animals have been seen to eat earth as ravenously as a 
cow at home will eat a well prepared mash. 


Occurrence.—This condition has been recognised by the Fulani 
for many years. It is worth while mentioning that almost all the 
Fulani cattle owners associate ‘mudu’ with trypanosomiasis. The 
disease has not been observed in suckling calves, but seems to affect 
old milch cows more severely than others. 


* Animal Health Committee of Nigeria : 


Report, Series No. I, Part 1. 
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Distribution—Mudu appears to be fairly widespread amongst 
trypanosome infected herds in Kano, Katsina, and Zaria Emirates, 
and throughout large areas of Adamawa. It has so far rarely been 
observed amongst trypanosome-infected cattle in the Plateau 
Province. 


Symptoms.—Mudu cattle show symptoms identical with those 
shown in chronic trypanosomiasis, and are as follows: The first 
symptom noted is the staring coat, some loss of condition, loss of milk 
supply in the cow, appetite good, but the animal seldom fills itself. 
The abdomen becomes tucked up, and the visible mucous membranes 
become pallid. The superficial lymph glands are seen to be enlarged, 
and are somewhat softer than usual. Only rarely, and then only in 
very advanced cases of the disease, have cedematous swellings of the 
hind legs been noticed. As the disease advances, the above symptoms 
become more pronounced. Loss of condition becomes marked, 
mucous membranes become a dirty yellowish colour, blood becomes 
visibly altered in appearance, being of a light-red colour and watery 
in consistence. At this stage very often anemic ulcers appear in the 
tail towards the tip, and there is some sloughing of the skin of that 
part. If at this stage the pre-scapular gland is punctured with a 
needle, the gland juice is easily obtained, and may sometimes squirt 
out through the needle if the gland is grasped tightly by the hand. 
Smears of this gland juice may or may not contain trypanosomes. 
At varying intervals in the more or less advanced stages of trypano- 
somiasis, animals will be noticed to eat earth. Cattle have been 
seen to eat all kinds of earth ; but as to why they perhaps eat ant-hill 
more often than ordinary earth, is probably that an ant-hill projects 
upwards from the ground, and is therefore more accessible to the 
animal. Animals eat earth for irregular periods, and there is usually 
an interval of from two to four days between each onset of earth 
eating. If during the period that the animal is eating earth, gland 
smears are examined for trypanosomes, they will be found to be 
positive. The point is of importance that when an animal is eating 
earth trypanosomes are always demonstrable in gland smears. As 
the disease advances the animal becomes greatly emaciated, complete 
loss of milk supply, pica symptoms become so marked that the animal 
will continue to eat earth to the exclusion of its normal food, and it 
tires quickly at the slightest exertion. The animal finally goes down, 
and is unable to rise even when assisted. Death supervenes from six 
to ten hours from inanition. 


Lesions.—Are those of a profound anemia. (Edema of connective 
tissues under the skin, enlargment and cedema of the lymph glands 
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of the body, some enlargement of the liver and the spleen. The small 
amount of fat at the base of the heart and in the grooves is yellow and 
gelatinous in appearance. The heart and liver surfaces are very 
pale. The liver usually shows some indication of either a fatty 
degeneration or infiltration. The kidneys do not appear enlarged, 
but the capsules strip easily. The alimentary canal is normal, no 
diarrhoea being present. A varying amount of serous fluid, sometimes 
blood stained, is present in the peritoneal cavity. 


Diagnosis.—A definite diagnosis is made from the history, the 
above symptoms, and the finding of trypanosomes in the blood or 
gland smears. 


Treatment.—As no case of ‘mudu’ is seen independently of 
trypanosomiasis, therefore it would appear that trypanosomes are 
the exciting cause. There can be very little doubt that trypanosomes 
are responsible for this condition ; but as to how they produce pica 
is a problem for further investigation. The treatment is therefore 
the eradication of the infecting trypanosomes. For this purpose I 
give three injections of tartar emetic. This drug is specific in its 
effect, and all ‘mudu’ symptoms disappear invariably after the 
second injection.”’ 


Theoretical Consideration. 


All veterinary officers are agreed that the symptoms of pica 
disappear when the trypanosome-infected animals are treated by 
injections of tartar emetic. This would appear to narrow the problem 
down to one as due to trypanosome infection alone, but the probabilities 
were all against this, as the tsetse fly does not exist in many countries 
in which pica has been observed in farm stock. Elliot, Crichton and 
Orr (1922) induced pica in pigs by feeding them on rickets-producing 
diet. Theiler (Theiler, Green, and Du Toit, 1924) caused pica in stall- 
fed cattle by feeding them on a ration which was poor in phosphorus. 
Anderson, in Nigeria, working with one of us (W. E. McC.), induced 
pica in cattle by feeding them on a ration deficient in minerals. Pica 
can be induced in farm stock at will in places in which any trypanosome 
infection was utterly impossible. 


The probability that pica was a sign of mineral deficiencies in the 
dietary of the cattle, and that trypanosomiasis was a purely adventiti- 
ous complication, seemed much more likely, but there was always the 
awkward fact that the second injection of tartar emetic, which is 
given to cure the trypanosome infection, is invariably followed by 
the cessation of all signs and symptoms of pica. This fact was basal 
to the whole inquiry. 
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Foster (1927) reviewed the literature on pica, and he cites many 
cases among animals which have been traced to dietetic deficiencies. 
All of these cases were associated with some lack in the mineral con- 
stituents of the rations. In America and in Kenya it is known, and 
acted upon, that salt-licks rich in sodium carbonates have a prophy- 
lactic effect. Cathcart (1921) ascribes the prophylactic value of the 
edible earth from the cases at Lumbwa to its richness in sodium oxide ; 
but Foster points out that sodium chloride alone has not been found 
to eradicate pica, although it does appear to decrease the craving for 
salt-licks. This means that supplying any possible sodium or chloride 
deficiency is not sufficient to cure pica, and therefore the condition 
does not depend, at any rate, on these deficiencies alone. Further, 
Foster mentions the fact that the Lumbwa earth contains as much 
as 5.25 per cent. tricalcic phosphate. 


Ostertag and Zuntz (1906) have considered that alkali deficiency 
plays a part in licking sickness, and Foster states that Zuntz now 
suspects that an abnormally high potassium sodium ratio will cause 
the disease. In all the recorded cases which have been investigated 
it has appeared that some inorganic constituent of the dietary is 
incriminated, and yet in Nigeria the symptoms and signs have in- 
variably disappeared when the overlying disease of trypanosomiasis 
has been treated by tartar emetic, which is a combination of an organic 
acid that can have no important part in nutrition (because of its 
constitution), and a metal which has not yet been shown to be of 
first rate importance in the nutrition of herbivores. It would appear 
that the preponderance of evidence points to pica being caused by a 
deficiency of those minerals that preserve the alkali reserve of the blood. 


All observers are agreed that the herbage in Nigeria is deficient in 
mineral constituents. Several varieties of grasses have been analysed 
by McCulloch, and the composition varied between the following 
limits, on a dry matter basis: protein, 7.5 to 3.8; total ash, 7.6 to 
4.3; sol. ash, 2.1 to 1.4; insol. ash, 5.5 to 2.9; CaO, 0.64 to 0.21 ; 
P,O,, 1.27 to 0.11. The very exceptional grass that contained 
1.27 per cent. of P,O, was reputedly a good grass for cattle, but it 
contained only 0.37 per cent. of CaO. The amount of silica in these 
grasses is worthy of note. Woodman and Evans (1930) give the 
following average composition of a “ mineral deficient herbage,” 
on a dry matter basis: Crude protein, 13.00; true protein, 12.67 ; 
amides, 0.33; ether extract, 1.90; N free extractives, 46.39 ; crude 
fibre, 35.15; ash, 3.57; silica, 0.58; silica-free ash, 2.99 ; lime, 0.27 ; 
phosphoric acid, 0.25; potash, 1.19; soda, 0.15; chlorine, 0.43; 
magnesia, 0.32. 
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The Nigerian grasses are seen to be very poor in protein and very 
rich in silica, while the lime and phosphoric acid contents are on the 
whole slightly higher than the above figures, but still definitely very 
deficient. The low content of the Nigerian grasses in soluble ash 
points to a general deficiency of minerals in them as a whole territorial 
group. The phosphorus content of the grasses seems to follow the 
rule for other Nigerian food stuffs, that it is not as low relatively as 
the calcium content. 


Woodman and Evans: (1930) have also given the composition of 
an average meadow hay after a very full review of the literature on 
this matter. They conclude that an average meadow hay should 
conform to the following composition on a dry matter basis :— 
Crude protein, 11.3; ether extract, 2.9; N free extractives, 47.9; 
crude fibre, 30.7 ; ash, 7.2; chlorine, 0.32 to 0.53 ; magnesia, 0.23 to 
0.3; lime (about), 1.25; phosphoric acid, 0.62 to 0.72; soda, 
0.34 to 0.39; potash, 1.19 or higher. A comparison with the figures 
for the Nigerian grasses at once shows that they are grossly deficient 
in protein, calcium, and phosphorus. 


All these considerations pointed to one of two possibilities : either 
that pica is caused by mineral deficiencies in the herbage, and the 
trypanosomiasis found was purely adventitious ; or that a combination 
of trypanosomiasis and mineral deficiency was necessary to induce 
pica. But the fact that therapeutic doses of tartar emetic stopped 
pica, forced on us a third possibility—that trypanosomiasis alone was 
all that was necessary to induce pica, and that this was all there was 
to the matter. 


The work of Woodman and Evans (1930) on mineral deficiency 
pasturage demonstrated that this type of pasture contains enough 
starch, equivalent both for maintenance and growth, and they make 
the bold generalisation, which we believe, ‘‘ it may be presumed that 
such herbage is as well supplied with vitamins as any other type of 
young herbage. The conclusion must be made, therefore, that malnutri- 
tion in young stock on pasturage of this character is due simply and 
solely to mineral deficiency.’’ They stress the fact that the digesti- 
bility of mineral deficient herbage follows the same rule as for normal 
cultivated herbage, and that it is a function of its maturity, as its 
digestibility is influenced by the degree of lignification of its fibre. 
This is an important generalisation, as it clears away the old bogeys 
of unpalatability, and failure of absorption because of the mineral 
deficiencies present. The cattle in northern Nigeria get fresh herbage 
only during the rains, and they have an excessive lignification with 
which to contend for several months of the dry season. 
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Experimental (a): The Relationship of Salts to Pica. 


W. E. McCuttocu, M.D.; N. Burke, M.R.C.V.S.; and N. CLARKE, 
M.R.C.V.S. 


Animals brought to the veterinary camp at Yelwa, near Zaria, 
which were seen to be suffering from pica, were purchased from the 
owners, so as to be completely under the control of the veterinary 
officer, Mr. Burke in the first instance, and later, Mr. Clarke. Twelve 
animals were bought, and divided into four groups of three. In every 
case the animal was observed to be eating earth, and in every case 
trypanosomes were found in the gland juices. 


Group I: Given bone meal, oz. iv daily, as a bolus. Group II: 
Given rock salt ad libitum as a lick. Group III: A combination of 
groups I and II. Group IV: Treated for infection by tartar emetic. 
No minerals supplied. All animals were allowed to graze within the 
limits of the camp, and had no other supplements beyond water or 
those listed above. 


Two animals which arrived im extremis were allowed to die, and 
their femora and ribs were preserved for analysis. 


Group I (bone meal, oz. iv).—All continued to eat earth at irregular 
periods (two to four days), and all had died by the twenty-fifth day. 


Group II (rock salt ad libitum).—All died in twenty-four days. 
Contrary to Foster’s statement, the fact that these animals did use 
the salt lick did not appear to affect their craving for earth to any 
degree that was noticeable. 


Group III (bone meal and rock salt)—No. 1 ceased eating earth 
three days after start of the experiment. Remained in poor condition. 
Returned to eating earth on the eleventh day of the experiment, 
and was not again observed to eat earth up to the thirty-first day, but 
remained in very poor condition. Animal then injected with tartar 
emetic and physical condition at once started to improve. Dis- 
charged cured from the camp. It is noteworthy that trypanosomes 
disappeared from blood and juices of the glands after third day, 
and never returned. No. 2 continued to eat earth, and trypanosomes 
remained present in blood and glands up to death on the twenty- 
eighth day of experiment. No. 3, after fourteen days, stopped eating 
earth. Remained in poor condition, and trypanosomes had dis- 
appeared from the blood and glands. On September 6th, again started 
eating earth, and trypanosomes were again in the peripheral circula- 
tion. The earth-eating now was very markedly reduced in intensity, 
as the animal only licked an ant-hill once or twice, and then stopped 
Cc 


524 THE VETERINARY JOURNAL 


for three days. Again stopped eating earth, and trypanosomes again 
disappeared from the peripheral circulation.’ But condition remained 
very poor. Injected with tartar emetic on September 2l1st, and 
discharged cured. 


Group IV (injection of tartar emetic and no mineral supplements). 
—All animals stopped eating earth the day after the second injection, 
and never returned to the habit in thirty days. On discharge from 
the camp were obviously very fit animals. 


ANALYSES OF BONES OF UNTREATED ANIMALS. 


Femora. Ribs. 
Ash ... sa wa 63.265 50.8 
Organic matter... 36.735 49.2 
CaO a es 26.77 24.56 
P.O, si a 20.4 20.0 
CaO,,/PO, 1.3 1.23 
AJR ... sin as | 1.03 


The ash to organic matter ratio is clearly one of a rachitic or osteo- 
malacic character (adult rickets). Merely the fact that the skeleton is 
fully grown prevented any of the stigmata of rickets being present. 
As the animals had grown to adult form in the normal manner, these 
analyses can only mean that there was a tremendous loss of calcium 
phosphate going on from the bones before the animals finally succumbed 
to the loss. Physically it was observed that the cortical portions 
of the bones were much thinner than the corresponding bones from 
the slaughter place. 


Hutyra and Marek (1926, third edition) remarked that any calcium 
deficiency is aggravated by any excess of phosphoric acid in the 
dietary, as this merely causes a further excretion of calcium. The 
tendency appears, on average, with many exceptions, for plants to be 
much richer in phosphorus than calcium in Nigeria, and so there is a 
strong probability that any calcium deficiency in the herbage is inten- 
sified by the higher proportion of phosphoric acid present, even though, 
as has been pointed out, the phosphoric acid present is really in itself 
deficient in amount. 


But calcium deficiency, whatever its cause, cannot cause any 
drain on the pre-formed long skeleton except under certain conditions. 
Bunge’s hypothesis that potassium salts in excess lead to an abnormally 
high excretion of sodium salts is generally used to explain the craving 
of livestock for sodium chloride. This hypothesis seems to depend 
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on the generally accepted fact that livestock are not likely to suffer 
from deficiency of potash when fed on any type of pasture, while all 
grasses tend to be poor in sodium. Another reason for the drain of 
sodium from the system is a dietary in which there is a marked acid 
imbalance. A large acid supply with a low alkali content of the blood 
will lead to a combination of sodium and potassium with these acids, 
and so the combining power of the calcium ions present is reduced 
merely by the absence of substances with which to combine. 


Were the cause of the pica the very low calcium content of the 
feed we should have found that bone meal would have stopped the 
disease. Salt and bone meal, however, did stop the condition in 
Group III. Now Foster has pointed out the effect of alkaline salt 
licks in preventing pica, and that observation assumed a new import- 
ance. Pica in Nigerian cattle is stopped by supplying sodium ions 
along with calcium ions, but not by either alone. That must mean 
that the sodium base is used to neutralise excess acids in the circulation, 
and that excess has to be supplied to overcome this acidosis, and so 
permit of the retention ot the calcium ions. But does an acidosis 


= exist in animals suffering from trypanosomiasis ? 

is Linton (1930) found that in an acute trypanosome infection there 
t. is an early acidosis which eventually ends in a sub-terminal breaking 
e down of the kidneys. He also showed, of course, that the CO, 
n combining power of the serum was markedly lowered early in the 
d infection. Kligher, Geiger, and Comaroff (1929) found that lactic 
1S acid is so rapidly produced that it cannot be eliminated, and so the 
m whole process of oxidative metabolism is upset, with a depletion of 


the alkali reserve, and consequent acidosis. Becka (1929) in his 
paper on the nature of osteomalacia defines the disease as a pathological 


4 type of calcium metabolism which eventually becomes an acidosis, 
1e : ; 
and bases his treatment by magnesium hydrate on these grounds. 
7 An important confirmatory point of the acidotic origin of the pica is 
” the disappearance of the pica when the trypanosomes are not present, 
me and therefore not multiplying in the blood stream. 
h, Calcium Lactate Injections. 
lf It now seemed that if intravenous injections of calcium lactate 
cured the condition that the case was proved. Accordingly a fifth 
ny group of animals was obtained and five animals were chosen. All 
ed were eating earth daily, and all were infected with trypanosomes. 
lly No. 1.—This beast was given altogether five injections directly 
ng into the jugular vein, each consisting of 1 gramme cali lactate in solu- 


nd tion. The first injection was given on December 23rd, and two days 
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after this injection the animal ceased eating earth. It was given a 
second injection similar to the first on December 30th (7.e., seven days 
later), and two days after this second injection it was noted to have 
recommenced eating earth. It was given a third injection on January 
2nd, and subsequently two more at intervals of three days. These 
injections did not appear to have any effect on the condition, the 
animal continued to eat earth, and gradually became more and more 
emaciated, and eventually died three days after the last injection. 


Nos. 2, 3, 4and 5.—The four beasts were each given four injections 
consisting of 1 gramme of calcium lactate in solution. The second 
injection was given seven days after the first, and the other two at 
the intervals of three days. No. 2 ceased eating earth the day following 
the second injection, and did not recommence. Nos. 3, 4 and 5 ceased 
eating earth three days after the first injection, and did not recommence. 
Although these four beasts ceased eating earth they continued to lose 
condition rapidly, becoming very emaciated, and, at the request of the 
owners, after the fourth injection of calcium lactate they were given 
the usual treatment for trypanosomiasis (7.e., three intravenous injec- 
tions of a solution of pot. antimonii tartrate and sod. chloride). They 
very quickly recovered, and were sent away cured. 

From these series of experiments it therefore appeared that the 
condition of pica could be stopped either by feeding bone meal and 
salt or by intravenous injections of calcium lactate, and that the 
only conditions that fitted the facts found were an acute acidosis, 
accompanied by a deficiency of sodium and calcium in the feed of the 
animals. 


Experimental (b): An attempt to Induce Pica Artificially. 


R. S. MarsHatt, M.R.C.V.S., H. M. O. LEsTER, B.Sc., M.R.C.S., 
L.R.C.P.; and F. KAng, M.D. 


It has been decided that the part of this research to be undertaken 
by the tsetse investigation should consist of an attempt to induce 
pica artificially at Gadau. Experiments were planned to show 
whether trypanosomiasis played a part in the development of pica, 
and, if so, whether this could be obviated by giving extra salt in the 
diet. The animals available for this work consisted of a mixed group 
of twenty Fulani cattle, v7z., two heifers, an aged cow, and the re- 
mainder, bulls of varying ages. These had been obtained from 
different local herds, and had been brought into very good condition 
by supplementing their grazing with a dry mash made from guinea- 
corn and cotton seed. They continued to receive this dry mash 
throughout the experiment. Gland juice, fresh and thick-stained 


PICA RELATED TO TRYPANOSOMIASIS 527 


blood films from all the cattle were examined for trypanosomes and 
all proved negative. 


At the end of July these healthy animals were divided into two 
groups, Group I, Nos. 1-10, being kept on the ordinary diet without 
salt, while Group II, Nos. 11-20, had the same diet with rock salt 
ad lib. On August 30th, five animals from Group I, Nos. 1, 4, 5, 7, 
and 10, were given an estimated dose of 1 x 10 trypanosomes (7. Vivax) 
subcutaneously, and five animals from Group II, Nos. 11-15 inclusive, 
were given a similar dose. The trypanosomes were obtained from a 
goat, on whose blood a count had been made, the blood being drawn 
off into the requisite amount of citrated saline, and given immediately 
(within two minutes). The control animals did not receive any 
infection artificially. 

Temperatures were taken twice weekly, the blood being examined 
for trypanosomes by the fresh and thick-stained film methods. Weekly 
estimations of the blood calcium and chlorides were made also. 
Trypanosomes were first observed in the blood of animals 14 and 15 
after an incubation period of seven days, and in all the other infected 
animals within a few days later. The appearance of trypanosomes 
in the blood was coincident with a rise in temperature up to 105° 
(range 103.2°-105°). Thereafter trypanosomes could be demon- 
strated in the blood in irregular waves, the temperatures showing 
similar gradations. No difference in the course of infection as indicated 
by the incubation and clinical picture could be detected in either 
group. There were no significant variations in the blood calcium 
and chlorides, even up to the point of death. 


An unfortunate development arose in the control animals: No. 
18 in Group II died after two days’ illness. No trypanosomes could 
be demonstrated in the blood or lymph glands, the post-mortem 
picture being that of an acute hemorrhagic septicemia. This was 
followed by the death of No. 3, after twenty-four hours’ illness. Again 
no trypanosomes could be demonstrated microscopically, and the 
post-mortem appearance was similar to No. 18. Animal No. 16 
then became ill, and a blood examination was made of all the controls ; 
all except No. 2 showed either infection with T. vivax, T. congolense 
or both. This examination was made microscopically and by mouse 
inoculation, all the mice inoculated showing pure infections with 
I. congolense. 

The one animal in which trypanosomes could not be demonstrated, 
No. 2, was an aged cow which was pregnant at the time. As this 
beast gradually went down hill and died later, it is almost certain 
that it was infected with trypanosomiasis with the others. The 
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accidental infection of the controls was probably acquired by their 
being bitten by wild Glossina morsitans while grazing in the bush. 
Late in the wet season the spread of these tsetse is very considerable, 
and they were found in close proximity to the station. This occurrence 
does not affect the validity of the experiment, as it can be shown that 
all the cattle seemed quite healthy when first purchased, and certainly 
exhibited no signs of pica, although they were being given no increase 
in their diet. Moreover, it is well known that the local healthy 
Fulani cattle do not show pica in the ordinary course of events. 


During the latter half of November, animals Nos. 2, 6, 7, 8, 9 and 
10, all in the no-salt group, were seen to be eating ant-hill, and they 
continued to do so on and off throughout the remainder of the experi- 
ment. No animal in Group 2 was seen at any time to exhibit this 
appetite for earth. This occurred three and a-half months after 
salt was withdrawn, and two and a-half months after infection. 
Table No. 1 shows the course of the disease in three typical animals 
in Group I, while Table No. 2 gives that of three animals from 
Group II. 


Group I.—WItTHOUT SALT. 


No. 7 No. 10 No. 9 (control) 
Date. Temp. Temp. Temp. 
°F. ‘Tryps. Ca. °F. Tryps. Ca; R. ‘Eryps. ‘Ca: 
30.8.30 100.0 neg. 8.7 101.4 neg. 8.3 102.0 neg. 9.0 
9.9130 102.0 neg. — 100.2 neg. — — — 
13.9.30 103.2 + 10.6 I0ol.o ++ 10.2 _ —_— 10.2 
16.9.30 104.0 ++ 9.4 103.0 ++ S37 — oo 8.9 
23.9.30 102.0 neg. 9-4 102.4 ++ 9.1 _— —_ 8.6 
30.9.30 I01.2 neg. 10.0 103.0 + 9-5 — — 9.5 
II.10.30 104.8 +++ — IOI.O neg. 10.6 — — 10.6 
16.10.30 104.0 +++ — IOI.O neg. — 104.8 +++ — 
23.10.30 104.2 +++ 9.6 IOI.O neg. Bd.1. 302.54 -- 0.4 
7.11.30 103.0 + 9.4 102.0 neg. 10.7 103.0 + 9.9 
21.11.30 103.0 ++ 9-7 I0ol.o ++ 9.0 102.0 neg. 10.9 
(pica) 
23.11.30 100.0 ++ _ Ior.o0 +-+ _— 102.0 neg. _— 
(pica) (pica) 
Group II.—Wi1rtH SALT. 
No. 12. No. 13. No. 17 (control). 
Date. Temp. Temp. Temp. 
°F. Tryps. Ca °F. Tryps. Ca. °F. Tryps. Ca. 
30.8.30 100.0 neg 9-4 I01.4 neg. 9.7 102.0 neg. 8.9 
7.9.30 102.4 neg. —_ 103.2 ++ _— _— _ — 
13.9.30 103.0 ++ 9.6 101.4 neg. 8.9 — — 8.4 
18.9.30 102.4 neg. 9.4 105.0 ++ 9.5 - _— 9.4 
25-9.30 103.2 ++ 8.8 104.0 ++ 8.8 aa —- 8.5 
II.10.30 IOI1.2 neg. 10.0 I01.0 neg. 9-7 103.2 + 9.7 
25.10.30 103.2 + 9.6 I01.4 neg. 9.0 105.0 ++ 9.7 
2;18530 “0258 10.5 103.0 neg. 9.9 Animal died 27.10.30 
15.11.30 103.0 + II.3 IOI.I neg. 10.6 — _ —_ 
21.11.30 I0I.4 neg. 10.5 I0OI.0O neg. — — — = 
13.12.30 Animal died 30.11.30 103.2 ++ — — — — 
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Conclusions to be drawn from these experiments are : (1) That the 
giving of an increased salt ration has no effect on the virulence of 
trypanosomiasis in cattle. (2) That animals infected with trypano- 
somiasis may exhibit pica, but that this does not occur if they are 
given salt ad lib. 


It seems probable that animals suffering from trypanosomiasis 
owing to changes in their general metabolism require increased 
quantities of salts; when these are not available in their ordinary 
diet, they attempt to make up the deficiency by eating earth. 


These experiments clearly bring out the effective ‘“‘ buffer ’’ action 
of sodium ions, if they are supplied to animals during the course of 
being infected. This could not occur if the conditions were other 
than an acidosis, as the administration of salt after infection does 
not prevent pica. 


Conclusions. 


It is concluded that: (a) Pica in Northern Nigeria bears a close 
relationship to trypanosomiasis of cattle. (b) The infection by 
trypanosomes causes an acidosis in the animal, with consequent upset 
of the “ alkali reserve’ of the blood. (c) The excessive excretion of 
sodium and calcium during an acidosis cannot be compensated by 
the amount of these elements in the herbage normally grazed by the 
cattle. (d) The uncompensated loss of sodium and calcium leads to 
a craving for salts containing these elements, and it is expressed by 
the showing of pica symptoms and signs. 
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THE USE OF FORMALISED VIRULENT 
RINDERPEST BLOOD AS A VACCINE.* 


By W. G. BEATON, M.R.C.V.S. 


Research Officer, Veterinary Laboratory, Vom, Nigeria. 
J > HS S 


FOLLOWING the experiments of Daubney! (1928), in which he 
states that formalised blood does not appear to have any antigenic 
properties, the following experiment was carried out to repeat this 
work : 

Ox No. 1,593.—Rinderpest virus producer giving a good thermal 
reaction bled into 0.5 per cent. sodium citrate solution: three parts 
blood to one part citrate, and 10 per cent. formalin added to give a 
dilution of 3 per 1,000. This was kept in a cooler. Vaccine (I). 
Three days later: To half of this formalised virulent blood, ground 
sterile tapioca was added to make 10 per cent. solution. This was 
kept in a cooler. Vaccine (II). 

Vaccinations—Batch I. Eight head of susceptible yearlings were 
each inoculated subcutaneously with 10 c.c. vaccine (I) six days old. 
Batch II: Eight head of similar animals inoculated subcutaneously 
with 10 c.c. vaccine (II) six days old. All were placed on morning 
temperatures for ten days, and there was no reaction. 


Test. 


Three weeks after vaccination.—Two of each batch were inoculated 
subcutaneously with virulent rinderpest blood. Each gave a typical 
temperature reaction commencing on the fourth day, with stomatitis 
on sixth and seventh day, when they were all bled to death for hyper- 
immunisation purposes. 


Four weeks after vaccination.—One more of each batch was inocu- 
lated subcutaneously with virulent blood. Each gave a typical 
temperature reaction as above, and were bled to death. The remain- 
ing five animals of batch I were inoculated subcutaneously with 10 c.c. 
of similar vaccine to first inoculation. The remaining five of batch II 
inoculated subcutaneously with 10 c.c. of similar vaccine to first 
inoculation. There were slight swellings in some of those receiving 
formalised tapioca virulent blood. No temperature reaction in any. 


Three weeks after second vaccination.—One animal of each batch 
was inoculated subcutaneously with virulent blood. That receiving 
formalised virulent blood gave a very poor temperature reaction, 


* Received September Ist, 1931. 
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but acute mouth lesions, and was bled to death. The other reacted 
typically with mouth lesions, and was bled to death. 


Four weeks after second vaccination.—Two of each batch were 
inoculated subcutaneously with virulent blood. One animal that 
received formalised virulent blood gave poor temperature reaction but 
acute lesions, and died on eighth day. _ All three others gave typical 
temperature reactions and marked symptoms, and were bled to 
death. 


Five weeks after second vaccination.—The remaining two animals 
of each batch were inoculated subcutaneously with virulent blood. 
One animal receiving formalised virulent blood plus tapioca failed to 
react, and was evidently immune. The other three gave temperature 
reaction with mouth lesions and other symptoms, and were bled to 
death. 


Summary. 


(1) Vaccine I was prepared with virulent blood in contact with 
3 per 1,000 formalin for six days. (2) Vaccine II was prepared with 
virulent blood, plus 3 per 1,000 formalin, for six days, plus 10 per 
cent. tapioca for forty-eight hours. (3) Eight susceptible yearlings 
received 10 c.c. subcutaneously of vaccine I, and eight susceptible 
yearlings received 10 c.c. subcutaneously of vaccine II. (4) Three 
weeks from vaccination two each received test dose of virulent blood, 
and all reacted to rinderpest. (5) Four weeks from vaccination one 
of each received test dose of virulent blood, and both reacted to 
rinderpest. (6) Five remaining of each batch received a similar dose 
ot their respective vaccine. (7) Three weeks after second vaccination 
one of each received test dose of virulent blood, and both reacted to 
rinderpest. (8) Four weeks after second vaccination, two of each 
received test dose of virulent blood, and all reacted to rinderpest. 
(9) Five weeks after second vaccination two of each received test 
dose of virulent blood, and three reacted to rinderpest, one proving 
immune. 


Conclusion. 


(1) Virulent rinderpest blood in contact with 3 per 1,000 formalin, 
or 3 per 1,000 formalin plus 10 per cent. tapioca, when inoculated in 
one dose of 10 c.c., or two doses of 10 c.c. at four weeks’ interval, 
does not protect susceptible cattle when tested at three, four and five 
weeks later with virulent blood. In view of the fact that the quantity 
of virus in these doses of blood is negligible compared with similar 
doses of spleen vaccine, it is possible that very much larger doses of 
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formalised blood might be effective, but the experiment was not 
continued. (2) These results confirm the work of Daubney and 


Kelser. 
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INFECTIVITY OF SHADE-DRIED HIDES 
FROM RINDERPEST INFECTED CATTLE. 


By W. G. BEATON, M.R.C.V.S. 
Veterinary Laboratory, Vom, N. Nigeria. 


In most of the large towns in Notthern Nigeria, where the slaughter 
of cattle and the flaying of hides is under Government supervision, 
the hides are dried in the shade in a shed, which is roofed only. The 
drying is continued for forty-eight hours, after which they are released 
for sale. These measures are part of a successful endeavour to improve 
the type of hide for export. After forty-eight hours drying, however, 
there are still small areas in the folds of skin around the cut edges 
of the hide which remain somewhat softer and moister than the 
bulk, which is dry and hard. This is especially the case in the rainy 
season. 

It is well known that the hide of a rinderpest infected animal, 
which is dried in the open sun, is no longer infective after a few hours’ 
exposure, but in the case of similar hides shade-dried, is forty-eight 
hours long enough to render them avirulent ? All the hides used in 
the following experiments were from rinderpest virus producers, 
bled to death on the seventh day after inoculation with virulent blood, 
and having shown a satisfactory thermal reaction. 


Experiment 1.—Bovine, 3360. Hide removed within an hour of 
death and shade-dried. Approximately twenty-four hours later a 
portion was removed from one edge. This was still slightly moist. 
It was emulsified in saline 1 in 4, and 10 c.c. of the fluid was inoculated 
subcutaneously into rinderpest susceptible bovine No. 3,377. At 
forty-eight hours a similar process was gone through, and bovine 
3,378 received 10 c.c. These bovines were isolated from each other 
and all other stock, and daily temperatures taken. 


Result.—There was no thermal reaction for seven and six days 
respectively, and both were given known rinderpest virulent blood, and 
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both reacted to rinderpest. Bovine 3,378 developed a local swelling 
from the original inoculation, but death was due to rinderpest from 
the test dose. 


Conclusion.—Neither twenty-four hours old hide, nor forty-eight 
hours old was infective in this case, but no control of the fresh hide 
was used, though this hardly seemed necessary. 


Experiment 2.—The process of the first experiment was repeated, 
using a control to the fresh hide. Bovine 3,457 inoculated S/c with 
10 c.c. fresh hide ; reacted to rinderpest. Bovine 3,456 inoculated 
S/e with I0 c.c., twenty-four hours hide; reacted to rinderpest. 
Bovine 3,479 inoculated S/c with Io c.c., forty-eight hours hide ; 
no reaction. Bovine 3507 inoculated S/c with Io c.c., forty-eight 
hours hide ; tested with virulent blood ; reacted to rinderpest. 


Conclusion.—That forty-eight hours old shade-dried hide is not 
infective. A possible reason for the infectivity of the hide at twenty- 
four hours in this experiment, and non-infectivity at the same period 
in the first experiment, is that the first experiment was conducted 
during the exceedingly hot and dry period just prior to the breaking 
of the rains, while in the second test some 21 days later the rains 
had begun and the air was moist, and considerably cooler, thereby 
retarding drying. The above conclusion was confirmed by this repeti- 
tion experiment carried out during the cooler season. 


Experiment 3.—Bovine No. 3,567: Inoculated S/c with Io c.c. 
fresh hide ; reacted ; died of rinderpest. Bovine No. 3,565: inocu- 
lated S/c with 10 c.c. twenty-four hours dried hide ; reacted ; died of 
rinderpest. Bovine No. 3,559: inoculated with S/c 10 c.c. thirty-six 
hours dried hide; reacted; died of rinderpest. Bovine No. 3560: 
inoculated with S/c 10 c.c. thirty-six hours dried hide; reacted ; 
died of rinderpest. Bovine No. 3,566: inoculated S/c with Io c.c. 
forty-eight hours dried hide; no reaction; tested twelve days later 
with virulent blood; reacted. Bovine No. 3,568: inoculated S/c 
with Io c.c. forty-eight hours dried hide ; died eight days later of 
other causes. 


Conclusion.—The period of infectivity reached at least thirty-six 
hours, but not forty-eight hours. The two days concerned during 
which the hide was drying were exceedingly wet and undoubtedly 
retarded desiccation considerably. In spite of these circumstances, 
however, the hide was not infective at forty-eight hours. 


Summary.—It has been shown that forty-eight hours’ drying in the 
shade, but exposed to the wind, is sufficient to render non-infective 
the hides from rinderpest mortalities. 
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Treatment of Lateral Luxation of the Patella 
in Equines. 


By C. F. SHAWCROSS, M.R.C.V.S. 


Altrincham. 


HAVING in the past experienced considerable difficulty in prevent- 
ing recurrence of lateral luxaticn of the patella, I should like to record 
several successful cases treated by a single injection of tinct. iodine 
into the external patellar region after reduction. The first of these 
cases occurred in Palestine in 1917. This was a young mule which 
Was a constant source of trouble owing to repeated luxation of the 
patella taking place. One day we had marching orders for the following 
morning, and on that day the luxation was so persistent that it was 
a case of either taking some drastic measure or having the mule 
destroyed. With the idea of creating a rapid counter-irritation and 
subcutaneous swelling, about 30 c.c. tinct. iodine was injected into 
the space just lateral to the patella after replacement. There was 
no recurrence of the luxation, and although some degree of swelling 
resulted from the injection, and a temporary stiffness in gait, the 
mule marched with us next morning and gave no further trouble. 


A five-year-old shire gelding was similarly treated a few months 
later, but as the case was not so obstinate, the success of the treatment 
was not so obvious. 


About two years ago I was called in to a valuable hunter gelding, 
five years old, which had been very lame for some weeks from injury 
to the off-hind pastern. He had been bearing most of his weight 
on the near hind leg until lateral luxation of the patella occurred. 
On reduction it was found impossible to keep the patella in position 
by ordinary means for any length of time, and the horse being an 
absolute cripple, the question of slaughter arose. The above treat- 
ment was resorted to, except that tinct. iodi. fort. was used. The 
following day the animal was slowly exercised round an enclosure, 
and no recurrence of the luxation occurred, though the lameness in 
the off hind pastern was very apparent. After about a week a large 
slough resulted at the seat of the injection, and required treatment 
for some weeks, but no further lameness of the near leg developed, 
and the off hind lameness eventually recovered, and the horse was 
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sold for £75. This price was a considerable depreciation from his 
original value, but still, better than a knacker’s value. 
In treating similar: cases, I would advise the injection of only 


20 c.c. of 24 per cent. tinct. iodi., and efficient massage of the seat of 
injection immediately to prevent slough. 


Atrophy of Disuse following Fracture of the 
Lower Jaw in a Dog. 


By TOM HARE. 


Royal Veterinary College, London. 


BUCKINGHAM, H., VETERINARY JOURNAL, 1926, 82, 31, reported the 
surgical treatment of a double compound tracture of the inferior 
maxilla of a male fox terrier. On April 14th, 1925, the dog, aged one 
year, was admitted with a double compound fracture (1) of the sym- 


Photograph of the external aspects of the inferior maxille (boiled specimen), separated 
at the line of fracture in the symphysis, showing (1) the loss of bone at site of fracture of 
the right horizontal ramus, and (2) the generalised atrophy of the right horizontal ramus. 


physis, and (2) of the horizontal ramus immediately anterior to 
the third right lower molar tooth. The fracture of the symphysis 
was fixed by wiring the lower canines, and the fracture of the hori- 
zontal ramus was plated. The former united, but by December 16th. 
1925, union of the latter fracture had not taken place. The dog was 
destroyed on June Ist, 1931, owing to “ emaciation, chronic lameness 
from an injured elbow-joint, and fcetid odour from the mouth,” and 
Mr. Buckingham kindly sent me the head for examination. 


The lower jaw was displaced slightly to the left of the midline, 
due apparently to the pull of the left masseter muscle. Perfect union 
in correct alignment had occurred at the symphysis. The photograph 
demonstrates the loss of bone at the site of fracture in the right 
horizontal ramus ; the gap, 2.5 cm. long, was filled with fibrous tissue, 
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in which strands of the masseter muscle were incorporated, and 
covered, on the oral surface, by intact mucous membrane. The 
fractured surfaces were covered by a thin layer of osteoid tissue. 
The posterior root of the second molar tooth was slightly atrophied, 
and firmly fixed within the fibrous tissue; the remainder of the 
tooth, also the three premolars, appeared normal; the first molar 
tooth was missing. The right tempero-maxillary joint was fixed by 
fibrous adhesions which extended inwards from the capsule over the 
greater part of the articular surfaces. The large amount of atrophy 
(due to disuse) of the right vertical and horizontal rami was made very 
evident on boiling the inferior maxille (vide photograph). 


Pulpy Kidney Disease. 


By J. W. HALL MASHETER, M.R.C.V.S. 
Newnham-on-Severn. 


It may be of interest to know that the above disease is not con- 
fined to lambs, but has occurred in calves, or at least one calf. On 
August 24th, 1931, I was asked to make a post-mortem examination 
on a calf which had died suddenly during the night. This being 
the second death within two days, the owner was suspicious of foul play. 
They were the only calves on the premises, and were bucket-fed on 
the milk of two heifers (7.e., first calvers). The calves were five weeks’ 
old, and were doing exceptionally well. 

They were housed in a barn in a very exposed position, with doors 
facing east and west, that is, a large double door facing east, and a 
similar one facing west—exactly opposite to each other. Weather 
conditions at the time were strong easterly winds, and very cold. 
The doors being ill-fitting and the boards warped, enabled the wind to 
sweep through the barn without much hindrance. 

No symptoms of illness were shown by either calf; they were to all 
appearances quite well, and took their evening meal as usual, but 
were found dead next morning. There were no signs of a struggle ; 
laid flat on the side, and rigor mortis was very marked. The position, 
and the carcase being “as stiff as a board,’’ may have been due to 
convulsions, as stated in your September number in the article by 
Montgomerie and Rowlands. 

Post-mortem appearances were patchy congestion of the small 
bowels, and also of the lungs. The kidney appearances were of a 
character I had never observed before. The right kidney was simply 
a mass of dark-brown opaque jelly confined in the capsule, while the 
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lett showed this “ jellification ” (Is there such a word? If there is not, 
there should be) only in parts. In the right kidney lobulation was 
entirely absent. The last meal showed as three large hard curds. 
There was no fluid in the stomach. It looks therefore that as these 
post-mortem lesions appear to tally so closely to those of the lambs, 
that calves, too, are affected by the disease. 


Sheep Diseases in Southern Rhodesia.* 
By LLEWELLYN BEVAN, M.R.C.V.S. 


In August and September last, Mr. D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer of this Department, accompanied Mr. 
Warren, Chief Sheep and Wool Officer, Union of South Africa, and 
Dr. Romyn, Chief Animal Husbandry Officer, Southern Rhodesia, 
on an extensive tour to study the possibility of Rhodesia as a sheep 
raising country; Mr. Lawrence being deputed to study the matter 
from the veterinary point of view. Fifteen districts were visited, 
and fifty-two flocks were inspected, and post-mortem examinations 
were made on selected animals on twelve of these farms with a view 
to obtaining information relative to the extent and type of verminous 
infection. His report shows a very serious state of affairs, and con- 
firms the warnings which have been published from time to time 
in the annual reports of this Department during the past twenty years. 
The backward state of the industry is largely due to verminosis and 
other diseases, but must in part be attributed to a lack of knowledge 
as to the proper management of sheep under local conditions. This 
is to some extent understandable in a new country. In Great Britain 
there are many breeds of sheep, with a different system of management 
for each. For example, the treatment of Romney Marsh sheep in 
their home in the south-eastern corner of Kent is entirely different 
to that of the Southdown sheep in Sussex, the adjoining county. 
These various systems have been evolved as the result of centuries 
of experience, and there is some excuse if the best method of dealing 
with the heterogeneous collection of animals locally known as sheep, 
under the varying conditions of Southern Rhodesia, has not yet been 
determined. It does not, however, entirely excuse the serious neglect 
which is so often noticeable in the management of our flocks. This 
is emphasised because in the past considerable attention has been 
given to local sheep diseases which have been regarded as the primary 
cause of the backward condition of the industry; but, as the result 


* From the Report of the Director of Veterinary Research. 
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of recent experience, it is now becoming clear that many of these are 
secondary to a general state of ill-health caused by faulty management 
and neglect. It is true, however, that our sheep are often veritable 
pathological museums, as will be seen from the following list of: the 
internal parasites commonly encountered in them. 


List OF INTERNAL PARASITES OF SHEEP IN SOUTHERN RHODESIA. 


Parasite. Locations. 
(Estrus ovis Nasal cavities. 
Paramphistomum sp. Rumen. 
Hemonchus contortus. Abomasum. 
Trichostrongylus instabilis. Pylorus. 
Gaigeria pachyscellis. Small intestine. 
Bunostomum trigonocephalum. Small intestine. 
(Esophagostomum columbianum. Small and large intestine. 
Stilesia hepatica. Liver and bile ducts. 
Avitellina centripunctata. Small intestine. 
Thysanosoma jiardt. Small intestine. 
Moniezia sp. Small intestine. 
Stilesia globipunctata. Small intestine. 
Cysticercus tenurcollis. Peritoneal cavity 
Setaria labiato-papillosa. Peritoneal cavity 
Echinococcus polymorphus. Liver and lungs. 
Coccidia sp. Small and large intestines. 
Schistosoma (mattheet). Mesenteric and portal veins. 


In the past, greater attention has been given to the endeavour to 
discover a method of treating the diseases caused by tliese parasites 
than to attempts to prevent them. Innumerable remedies have 
been tried here and elsewhere, but only two have proved of any 
great practical value, namely, the so-called Union wire-worm remedy 
and the carbon tetrachloride treatment of distomiasis or fluke. But 
even with these remedies, their greatest value is when applied to sheep 
in good or fair condition for preventive purposes. When 
administered to sheep already weak and debilitated they are less 
successful, and may prove too drastic. A recent experiment carried 
out at this station has proved very instructive. Fifty sheep were 
sent from two farms where a heavy mortality had occurred during 
the dry season. These were in such low condition that half of them 
died during transit by rail, or shortly after arrival. They contained 
most of the parasites enumerated in the foregoing list. Various reme- 
dies applied appeared to hasten death, and it was decided to discon- 
tinue medicinal treatment until the animals could be brought to a 
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better state of nourishment. A number of boxes were therefore 
prepared, each containing maize with another ingredient, with a 
view to ascertaining whether the sheep had any predilection. Thus 
maize alone, maize and cotton-cake, maize and nut-cake, maize and 
whole ground nuts, maize and dried lucerne, maize and iron, maize 
and sulphur, maize and lime, maize and bone meal, maize and magne- 
sium, maize and manganese, maize and iodine, maize and salt (sodium 
chloride) were offered. The only preference evinced was for the maize 
alone, rock salt and lucerne hay, and none of the other mixtures 
were touched until these were consumed. 


A second fifty sheep were then obtained from the same source. 
They were also in extremely poor condition, but not so weak as those 
of the first consignment. They were divided into three even groups, 
and were given a maintenance ration based upon the experience 
gained from the previous experiment. Two of the groups remained 
untreated, and the third was treated with a carbon tetrachloride 
tetrachlorethylene mixture, said to be innocuous. Deaths occurred 
in each group, but were most numerous in the third group. After a 
few weeks improvement was noticeable, but with the onset of the rains 
the green grasses appeared in the pens, and the sheep refused their 
dry ration. It was therefore decided to turn them out to graze. 
In a few weeks marked improvement was noted in most of them. 
It is believed that the majority of them will soon be fit for the butcher. 
Post-mortem examination of some destroyed for observation revealed 
a marked diminution in the number of intestinal worms. This 
experiment is referred to in some detail because it draws attention to 
certain points of practical importance, namely, the danger of dosing 
sheep in too low condition, the improvement in untreated sheep when 
given a proper ration, the therapeutic value of the green grasses, and the 
extraordinary recuperative powers of sheep under favourable condi- 
tions. Two other observations are of great significance: the first 
is that the majority of fat sheep slaughtered at the abattoirs contain 
numerous worms, which indicates that if a sheep is well nourished 
and otherwise in good health it can resist a comparatively heavy 
verminous infestation ; and the second is that if a sheep is once in 
good condition it requires a very small and inexpensive ration to keep 
it so. These facts indicate that if the condition which is generally 
made during the summer months is maintained by a grain ration 
and preventive treatment against worms throughout the winter 
—commencing before any “ set-back” occurs—the mortality from 
disease will be greatly reduced. 
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It is proposed to carry out further experiments on these lines, 
for it is believed that in sheep diseases the old adage “‘ prevention is 
better than cure ”’ holds good, and that a proper system of manage- 
ment based upon local conditions may do much towards placing the 
sheep industry upon a more satisfactory foundation. 


A Five-Legged Cat. 
By JAMES McCUNN. 


Professor of Anatomy, Royal Veterinary College. 


The subject of the photograph and radiograph is a well-nourished, 
full-grown, yellow coloured male cat. It is in good health, and 
able to conduct itself in a normal manner. The fifth limb is complete, 
and of almost the same size as the other limbs. Its skeletee framework 
is apparently normal. The animal has the power to retract the 


Fic.1 —The Subject. 
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claws. The movements of flexion and extension are diminished, 
but it is able to move its limbs backwards and forwards during pro- 
gression. The foot does not. make contact with the ground. The 
limb is shorter than the normal limb, as can be seen in the photograph. 
Attached to the right hind limb is a third leg. This limb is free, 
except at its pelvic attachment. The limb is complete, but not 
developed to the same extent as the true functional hind limb. It is 
situated anterior to the normal limb, and it is carried in an extended 
position. The skelete framework is of approximately the same 
size, above the hock, as that of the normal limb. It is complete in 
gross anatomical detail, including the claws. The musculature is 
fully developed. Movement is limited, there being very little active 
action in the joints. 


Fic. 2—Skiagraph. 


The X-ray shows an absence of the patella. The head of the 
femur is articulate to the pelvis in a position slightly anterior to that 
of the normal leg. The hip-joint is possessed of considerable movement. 
X-rays show an almost normal joint. There is a double acetabulum. 
Arising from the pelvis in the region of this joint is a slender spur 
of bone which lies parallel to the true ilium. This spur extends in a 
forward direction ; its anterior end being slightly beyond the crest of 
the true ilium. The anterior end of this spur is somewhat pointed. 
All the joints of this limb react normally to passive movement. 
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Veterinary Adrenal Cortex and its Functions.—By W. P. Blount, 
FRLVS. 


Present-day text-books fight shy of this aspect of endocrinology, 
but investigators are gradually finding out facts concerning it. After 
the removal of both kidneys in the albino rat, Mackay showed that 
there was a large increase in the size of the adrenal glands. This 
is confined to the cortical tissue, and varied between forty-seven 
and sixty-five per cent. increase; these effects were obtained whilst 
the rats were still apparently healthy sixty hours after the operation. 
These animals may survive indefinitely after double adrenalectomy, 
but they are then ten to twenty times more sensitive to the action of 
morphine (Lewis and Torino). 


The same operation in cats causes death in about 53 hours (Zwemer), 
with signs of coma and anhydremia, thus pointing to kidney involve- 
ment. A decrease in urinary volume occurs (Swingle), and is asso- 
ciated with a non-volatile acidosis; this author’s animals lived 
sixty hours only ; there were kidney changes on post-mortem examina- 
tion. Realising the anhydremic condition of the blood, Corey endea- 
voured to correct this by giving his experimental cats forced feeding 
with fluids. Ringer’s and other liquids were successful, and pro- 
longed life up to 174 hours. This author suggests that perhaps the 
increase of fluid is valuable in the elimination of toxins. Swingle, 
however, the year previously, stated that the kidneys were normal 
at death. He found the serum phosphorus to increase markedly, 
and the urea and sugar to decrease, albuminuria was constant ; 
he suggests that the suprarenals supply an autacoid substance neces- 
sary for kidney function. 


Antiseptics —Sandow has shown that inhibition of growth and 
actual death of various bacteria may be brought about by the action 
of very dilute solutions of egg white. Curiously enough, normal gastric 
juice has a marked bactericidal action after neutralisation, which 
effect can hardly be due to the hydrochloric acid content, as is usually 
supposed (Lowenberg). Using the B. coli, streptococcus hemolvticus, 
and certain staphylococci, this author showed that neutral and 
alkaline gastric juices from abnormal patients were also efficient 
antiseptics. 
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Calcitum.—This is excreted into the saliva of children at the rate 
of 10.68 mg. Ca./160 c.c. saliva when the children are fed on a diet 
containing fat-soluble vitamin D. If the vitamin is deficient and the 
cereal content higher, the calcium falls to about 4.68 mg. (Pattison). 


Calcium is rapidly absorbed by the small intestines of rachitic 
rats (Bergeim), but is soon excreted into the large bowels. In 
contrast to this, phosphorus is excreted via the small intestines, 
and if cod-liver oil is present, is re-absorbed by the large intestines ; 
in rickets this in incomplete. 

In studying the effects of various ions on metabolism, Redina 
suggests that the ratio between the sodium and potassium components 
of the diet should be as 5:1. If calcium chloride is added, then loss 
of weight occurs proportional to the increase of calcium. A further 
factor in calcium metabolism is that if the sartorius muscle of the frog 
be exposed to ultra-violet rays, marked shortening occurs. This is 
associated with decreased excitability, and only occurs in the presence 
of calcium (Azuma). For some time it has been the practice of 
investigators to state the calcium content of the serum of animals 
in certain diseases, but a figure for total calcium is now known to be 
of little value, for it is possible to get a low serum calcium without 
tetany. This is due to the reduction in the non-diffusible calcium. 
In the relief of tetany, an increase of the diffusible calcium is seen to 
run concomitant with the relief of the symptoms. The same fraction 
of calcium is increased after the use of parathyroid extracts, cod-liver 
oil, etc. Coincidental with any alteration in the non-diffusible calcium, 
there occurs a parallel change in the albumin of the plasma (Zui). 


Endocrine Relationships——In his studies of the thyroid gland, 
Riddle found in pigeons a functional enlargement during the eutumn 
and winter months, with a progressive atrophy during the seasons 
spring and summer. Contrasted with this, he found that the ovaries 
and testes of doves and pigeons gave areverse phenomenon. Assuming 
that seasonal changes in the blood calcium of birds are related to 
parathyroid activity, it is seen that these glands run parallel in 
activity to the gonads. Nitescu, examining ox pancreas, found that 
he could obtain about 850-920 units of insulin per kg. during the 
months June to September, but only 550-650 units from November to 
February ; this would seem to correlate the thyroid glands with the 
pancreas. Further evidence showing the intricacies of the body 
hormones is seen in the hypoglycemia produced in cattle during the 
act of milking (Carlens and Krestownikoff). Starchy foods were seen 
to accentuate this fall, but goats’ blood did not change in its sugar 
content. The domestic hen is apparently a hermaphrodite, since 


544 THE VETERINARY JOURNAL 


after removal of the left ovary the diminutive, functionless, atrophied 
right gonad becomes similar to a testicle in microscopic appearance. 
Benoit observed this in young pullets. 


Ferments.—Diastase, aldehydase, catalase, and peroxydase are 
present in normal milk. The latter ferment is richest in samples of 
milk drawn at the end of milking, and can also be increased by the 
feeding of greenstuffs (Chrzaszez and Goralowna). 


During the storage of potatoes a transformation from sucrose to 
starch and vice versa occurs; this is, of course, dependent upon 
enzymic action. If little water is present, sucrose is formed, but 
with a fuller moisture content the potato synthesises starch again 
(Wolff). 

Lipase.—It is taught that the stomach of man and animals is 
devoid of any digestive factor relating to fat metabolism, but Harowitz 
and Petrou have shown that gastric lipase is abundant in carnivora 
and rodents; small quantities are present in the fishes and birds, 
and none in the ruminants. This is apparently not related to regurgi- 
tation of bile (possibly contaminated with pancreatic juices normally 
containing steapsin) from the duodenum into the stomach. The 
optimum pH for its activity varies between 5.5 and 8.6. In the sheep 
the co-partner to lipase is a mixture of sodium carbonate and phos- 
phate (Mosman). 

Glandular Activity—Zugani stimulated the salivary glands of 
dogs for two hours by using lemon juice. The quantity of saliva 
remained normal, but the quality progressively diminished after the 
first fifteen minutes. On the other hand, the pancreatic secretion 
was excellent both as regards quantity and quality after 450 minutes. 


Insulin.—Insulin contains sulphur in an unstable form (driven 
off by boiling with an alkali), but,no phosphorus (Abel and Geiling). 


Iodine.—The iodine content of human colostrum falls rapidly 
directly after the child is born (Maurer and Diez), and is reduced to 
one-fifth the amount by the fifth day. Similarly with cows’ milk, 
except that the iodine content is lower. 


(Esophagus.—In the cat, the vagi control the regularity and co- 
ordination of the cesophagus (Jurica), particularly the upper striated 
part. After section, the lower (smooth) end was not seen to be 
disturbed except for the first twenty-four hours. Auerbach’s plexus 
is present in both the upper and lower portions. Clinically this is 
of some importance in that should a foreign body become lodged 
high up, and manipulation be impracticable, parasympathetic stimu- 
lants may be of use: pilocarpine, physostigmine, or arecoline are 
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suggested. In the cardiac region pituitrin is indicated as a plain 
muscle stimulant. 

pH.—In order to indicate the degree of acidity, modern writers 
frequently refer to the pH of a substance. The concentration of 
hydrogen ions is said to be about 7.3 for the blood of man. In the 
dog the normal limits of blood plasma lie between 7.36 and 7.43 
(Liégeois). Brocq-Rosseu and Gallot bled seventy-three horses 
for twenty weeks, and found that the serum pH varied between 
6.8 and 7. The pH of colostrum in cattle is about 5.3; five days 
after birth, when the udder secretion is normal, the pH registers about 
6.59 (Frei and Lienhard), compared with 7.17 in man.  First-drawn 
milk may have a pH of 6.4, and the “ strippings”’ 6.6 (Chrzaszez 
and Goralowna). In mastitis it is about 7, which is neutral. Tomato 
juice acidity is about pH 4.3 (Sherman and Burton). 


” 


Function of the Pericardium.—Little is known of this function, 
but because of its close association with the heart it has been presumed 
that it plays a part in the maintenance of the heart wall. This is, 
however, questionable, for Grant records a case of a normal heart 
with the pericardium affected by a large congenital defect. 

Pituitrin—Another fact has been isolated concerning the 
functioning of the pituitary gland. Mestreyat and Caulaert, after 
experiments on horses, dogs and man, clearly indicate that the secre- 
tion of the posterior portion of the pituitary is passed direct into the 
cerebro-spinal fluid, and as such can be recovered from the cysterna 
magna (dog and man), and activate a uterus of a guinea-pig. Lumbar 
puncture, however, is useless for the recovery of pituitrin, as by this 
time the hormone has been absorbed into the general blood stream. 

Shivering.—The act of shivering is initiated with the specific 
object of assisting in the regulation of body temperature. Shivering 
raises the metabolism, possibly as much as 90 per cent., by direct 
action, and automatically increases the secretion of adrenalin, which 
materially assists in the chemical regulation of body temperature. 
(Cannon eé¢ alia). 

Sleep.—Demole has sent cats to sleep by injecting calcium chloride 
(1-2 mg.) into a sharply-defined area of the brain, just above and 
behind the optic chiasma. The animals’ eyes close, the pupils narrow, 
muscles relax, and the heart and respirations diminish. It was possible 
to awaken the cats, but they soon fell asleep again. Injections into 
other parts of the brain were useless, and the substitution of potassium 
salts was also futile, in fact they acted as stimulants. Demole believes 
that he has confirmed the findings of Cloetla, who suggests that sleep 
is caused through the deposition of calcium salts into brain tissues. 
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Sodium Deficiency Disease.—Miller found that rats were dying 
because of a deficiency of sodium when he fed them on yellow corn. 
They recovered after supplying them with 1-1} per cent. sodium 
carbonate or sodium sulphate; this confirmed the belief that the 
deficiency was one of sodium and not chlorine. 


Starvation.—Sun has seen that starvation causes changes in the 
apices of duodenal villi in mice ; if the period of starvation was as 
much as sixty hours, severe destruction of the mucosa occurred. 
When food was allowed, the animals replaced these villi by new ones, 
which regeneration placed them in the normal category again. 

Vitamins.—Water-soluble vitamin C is present in cows’ milk in 
small quantities, but this but little influenced by the amount of 
vitamin C in the diet. If such milk is irradiated a loss of this vitamin 
occurs through ozone formation; vitamin A may also be affected 
(Reyher and Hughes, e¢ alia). 


At one time vitamin D was believed to originate from diatoms 
present in sea water, but the origin of vitamin B was even less certain. 
We now know that bacteria can synthesise vitamin B. Scheunert 
and Schlieblich have demonstrated its formation by B. valgatus, 
and Damon has associated acid-fast bacteria with its formation. 
B. timothy, B. smegmatis, and B. moelleri were grown on vitamin-free 
media. Later they were desiccated and fed to rats, who returned 
to normal after living on a diet devoid of this vitamin. 
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The Veterinary Bulletin, April to July, 1931. Published by the 
Imperial Bureau of Animal Health. 

The Veterinary Bulletin is a new journal devoted entirely to research 
in all branches of science relating to animal health and disease, but dees 
not deal with clinical material already considered by other veterinary 
D* 
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publications. It replaces the Tvopical Veterinary Bulletin, which was 
discontinued with the issue in December last, but it has a much wider 
appeal in that it covers research in all parts of the world. 

Parts 1 and 2 are to hand, and each contains abstracts from over 
170 articles arranged and classified, showing great energy and care on the 
part of the editor and the staff of the Imperial Bureau of Animal Health. 
Vol. I, running to about 389 pages, is to be completed in two further 
parts to be issued in October and December, while after January next 
publication is to be monthly. The subscription for this year is £1. 


Quantitative Clinical Chemistry.—By John P. Peters, and Donald 
D. Van Slyke. London: Bailliére, Tindall & Cox. 1931. Vol. I 
—Interpretations. Pp. xvi+1,264. 124 illustrations. 54s. 

Tu1s book is undoubtedly one of the best ever published concerning 
the principles and applications of chemical physiology in relation to clinical 
medicine. It might well have been termed “‘ applied biochemistry,” and, 
indeed, presents the inter-relationships between physiology and medicine 
so lucidly that the reader gains abundant confidence in his own meagre 
knowledge of the subject of clinical chemistry. The authors describe 
their plan of work clearly in the preface, thus: ‘‘It appeared that 
intelligent interpretation could be best aided by presenting the physiological 
conditions : for example, the normal blood content of a given substance, 
and by then discussing disease effects on such content as the results of 
quantitative abnormalities in normal processes.” Their book is not 
confined to the chemistry of human blood, containing numerous references 
in every chapter to the chemistry of various tissues of domestic and other 
lower animals. The scheme outlined above became so comprehensive 
that it was found necessary to consign the “ quantitative’ aspect 
to a second volume which is to deal with laboratory methods, etc. In 
the meantime the up-to-date practitioner will find an abundance of in- 
teresting reading in the present work. 

The book contains twenty-one chapters; at the end of each are numerous 
references totalling in all over 4,000. The last 91 pages of the book are 
devoted to the index. Some idea of the balance of the book may be seen 
from the fact that the chapter on magnesium contains thirty-six references, 
eight of which relate to papers published since 1920, whereas calcium and 
hemoglobin receive over 300 references each, and carbohydrates more 
than 500. It would be useless to try and review individual chapters, for 
each is masterly in its composition and general soundness of reasoning. 
It is sufficient to add that one feels the book must be consulted by all 
engaged in the investigation of research problems bearing on animal 
physiology and pathology. 
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THE Eleventh Annual General Meeting and Re-union Dinner of the 
R.A.V.C., O.C.A., will take place at Anderton’s Hotel, Fleet Street, 
London, E.C., on the 6th November, 1931. Tickets may be had on 
application to the Honorary Secretary, R.A.V.C., Records Office, Wool- 
wich. Price to members 5/6 each, non-members 6/6 each. 
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